The natural variations in Earth's gravitational field can provide the explorationist with information on the density variations in the subsurface. With careful consideration, and often integration with other data, this can in turn be used to improve our understanding of the geological setting and where valuable resources may be found.
The role of gravity gradiometry in the remote sensing tool kit Duncan Bate (ARKeX Ltd, Newton House, Cambridge Business Park, Cambridge, CB4 0WZ, United Kingdom) The natural variations in Earth's gravitational field can provide the explorationist with information on the density variations in the subsurface. With careful consideration, and often integration with other data, this can in turn be used to improve our understanding of the geological setting and where valuable resources may be found.
The use of gravity measurements has long been present in exploration geophysics. Originally this involved the field geophysicist walking the ground with the instrumentation to record the data. However, advances were made allowing the measurements to be taken from a moving platform far above the surface (sea, air, or satellite). As the gravity technique is passive, recording only the natural properties of Earth it is well suited to a remote sensing deployment. This reduces cost and allows large areas to be covered quickly, safely and with no direct contact with the ground.
Gravity measurements from satellites provide very useful data and this is still an area of active research today, as the method can provide coverage over the whole Earth. However, there is a fundamental limit to the bandwidth and resolution of the data due to the distance from Earth's surface. This limits the applications of satellite data to large scale regional projects, as it lacks the detailed short wavelength information. Therefore, there has long been a drive to acquire gravity measurements from a moving platform at lower altitudes to improve resolution and bandwidth. Aircraft (fixed wing or rotary) offer a unique challenge, as the motion of the platform itself generates accelerations (we feel as turbulence). Of interest to the explorationist are the variations in acceleration due to gravity, which are caused by density changes in the subsurface. These are orders of magnitude smaller than the accelerations typically caused by aircraft motion. Until recently this has been a major limitation, as inertial accelerations due to platform motion had to be filtered from the data, thus degrading the final product. Gravity gradiometry offers an elegant solution to this problem and delivers high-resolution wide bandwidth data.
Advances have also been made in the integration of the gravity data with other data sets, including other remote sensing tools. An increase in resolution and bandwidth gives the opportunity to use gravity data as never before, but offers new challenges in the understanding of these data. Examples from a selection of recent projects can be used to show how airborne gravity gradient measurements can provide valuable information to the exploration workflow and cover difficult to access areas.
